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Abstract Liver diseases represent a major health problem around the world. in Mexico these 
are the 5th leading cause of death in the economically active population. in Mexico, it is 
estimated that about 60% of the population uses some medicine from plants to treat their 
illnesses. The purpose of this work was to search for medicinal plants in Mexico that have been 
evaluated for their hepatoprotective effect in different models. in this review we found only 13 
plants evaluated for hepatoprotective activity: Amole tuber, Cochlospermum vitifolium, 
Heterotheca inuloides, Hibiscus sabdariffa, Leucophyllum frutescens, Prostechea michuacana, 
Psidium Guajava, Rosmarinus officinalis, Verbena Carolin, Centaurea americana, Juglans 
mollis, Krameria ramossisima and Turnera diffusa. This study describes the studies conducted 
in Mexico for each of them and the international literature reports of pharmacological and 
phytochemical studies. 
1665-5796 © 2014 Revista Medicina Universitaria. Facultad de Medicina UaNL. Publicado por elsevier México. Todos 
los derechos reservados.
Introduction 
Liver diseases represent a major health problem around the 
world, receiving special attention from health professionals 
and scientists. They affect about 10% of the world’s population 
and include fatty liver disease, chronic hepatitis, alcoholic 
steatosis, ibrosis, cirrhosis and hepatocellular carcinoma.1 
in Mexico, such diseases represent the 5th leading cause of 
death in the economically active population.2 Studies on li-
ver disease tendencies and epidemiologic projections in 
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Mexico predict an increase in the next 2 years, as a result of 
the low rate of treatment response which these conditions 
present.3-5
Medicinal plants constitute a viable alternative for the 
development of phytopharmaceuticals with hepatoprotecti-
ve activity in order to solve some of these health problems. 
Civilizations in countries like China, india and egypt have 
employed this source for thousands of years. in Mexico, the 
use of herbal remedies is an ancestral practice, but even 
though the information about the plant’s attributed proper-
ties is transmitted from generation to generation, for the 
most part there is no research supporting the information.6 
it has been established that just 20% of the plants used in 
traditional medicine have been biologically and scientiica-
lly assessed.7 in Mexico, close to 60% of the population uses 
some type of remedy based on plants to treat their disea-
ses.8 The use of medicinal plants has been employed by so-
cially and economically disfavored groups, in addition to the 
part of the population with cultural and economic resources 
who generate an increase in the consumption of medical 
plants.9
The purpose of this work was to search for medicinal 
plants in Mexico that have been evaluated for their hepato-
protective effect in different models.
Materials and methods
In this review, bibliographic research was identiied through 
editorial books, articles and indexed as well as non-indexed 
journals. The indexed articles were found by searching 
through PubMed, Medigraphic, imbiomed, Scifinder and 
ScienceDirect, using the following terms: plant extract, he-
patoprotective plants, hepatoprotective activity in Mexico. 
In addition, non-indexed sources were identiied through 
health websites and international Health agency reports. 
we only considered plants with a detailed description of he-
patoprotective activity.
Results
in the present review we found just 13 plants that had been 
evaluated for hepatoprotective activity in Mexico, mainly 
through in vitro and in vivo studies in experimental hepatic 
damage models. We did not ind any report of plant hepato-
protective activity in controlled clinical studies in Mexico. 
Here is a description of each of the plants which have repor-
ted hepatoprotective activity by Mexican research groups in 
natural products, as well as some reports from international 
literature of pharmacological and phytochemical studies 
described for every one of them. 
Amole tuber
agave sp, belongs to the Ruscaceae family, commonly known 
as amole. This is an endemic plant of america, distributed 
in the southeast of the United States and the south of Flori-
da up to the tropical area of South america, including the 
Caribbean.10-12 Amole tuber (agave sp.) has been referred to 
for the treatment of diseases with a bacterial etiology, 
and against diseases associated with oxidative stress (i.e. 
cancer, diabetes and hypertension).13-16 On the other hand, 
antiibrogenic,17 anti-inlammatory,18 antihypertensive,19 in-
munomodulator,20 antiparasitic21 and antifungal22 activities 
have been reported (Table 1). even our search only found 
one report on the evaluation of the hepatoprotective effect 
of Amole tuber. in this study, antifibrogenic activity was 
proven on experimental cirrhosis induced by carbon tetra-
chloride (CCl4) in rats, where a reduction in aspartate ami-
notransferase (aST) in serum was reported, as well as minor 
centrilobular fibrosis, perihepatocytic fibrosis, and mi- 
nor collagen in the group of rats taking an aqueous extract 
of Amole tuber compared to the CCl4-induced cirrhosis 
group.17
Centaurea americana
a species of Centaurea, belonging to the asteraceae family, 
commonly known as american Starthistle or american Bas-
ketlower is an annual plant, native from the north of Mexi-
co, Coahuila, Nuevo León, arizona, arkansas, Kansas, 
Louisiana, Missouri, New Mexico, Oklahoma and Texas and 
cultivated in several countries. it has been referred to by 
“healers” in the treatment of liver diseases.23 The characte-
rization of this plant has generated the isolation of sesqui-
terpene, lignans and phytoecdysteroids.24,25 
There are 4 studies of interest on this species.23-26 in one 
of them, antioxidant activity and toxicity were evaluated 
through the fatality of Artemia salina from the hexane, di-
chloromethane and methanol extract of Centaurea ame- 
ricana seeds. Here, the antioxidant activity of methanol ex-
tract was good compared to the controls. Regarding toxici-
ty, none of the extract was toxic; however, isolated lignans 
from total extracts showed considerable toxicity.24 antioxi-
dant activity of C. americana has also been evaluated 
through the capture of free radicals 1-1-diphenyl and 1-2-pi-
crylhydrazyl through thin-layer chromatography and spec-
trophotometry, displaying strong antioxidant activity.23 The 
anti-tumor activity of lignans obtained from C. americana 
was evaluated in another study, which showed that at a 50 
mg/6 dosage arctigenin was effective in inhibiting the deve-
lopment of colorectal cancer C38 in mice C57Bi/6.26 Lastly, 
hepatoprotective activity from the lower and stem/leaf 
methanol extract of C. Americana was evaluated in human 
hepatoma cells (Huh7) posterior to the damage induced by 
CCl4. This damage was measured through cellular viability, 
aST release and oxidative stress after malondialdehyde 
(MDa) generation. This study shows that pre-treatment of 
the Huh7 cells with methanol extract at a 10, 100 and 1000 
µg/ml concentration protected the cells from damage indu-
ced by the toxic agent.27 
Cochlospermum vitifolium
a species of Cochlospermum, from the Bixaceae family com-
monly known as “Silk cotton tree”. it is a deciduous dry fo-
rest tree in Mexico; its bark decoction is used in traditional 
medicine for the treatment of hypertension, type 2 diabe- 
tes mellitus, hepatitis and related diseases.28 The traditional 
drink is prepared using 10 g of dried plant in 1 L of water. in 
this plant’s characterization, lavones and lavonoids were iso-
lated, compounds to which biological activity is attributed.29 
There are several pharmacological studies related to this spe-
cies evaluating the plant’s vascular relaxing activity.30,31 
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Table 1 Plants with hepatoprotective activity evaluated in Mexico.
Plant effects described References
Amole tuber
Antibacterial, Anti-ibrogenic and  
hepatoprotective
Anti-inlammatory 
anti-hypertensive
immunomodulatory
antiparasitic
antifungal
10*, 11*, 12
17* 
18
19
20
21*
22*
Centaurea americana Hepatoprotective 23*, 27*
Cochlospermum vitifolium anti-hypertensive and hepatoprotective 28*
Heterotheca inuloides
Treatment of skin damage
antimicrobial
antioxidant
Anti-inlammatory and
analgesic
Hepatoprotective
36*
37
38
40
42*
Hibiscus sabdariffa 
anti-hyperlipidemic
anti-hypertensive
Diuretic
Hepatoprotective
45
46
47
50*
Juglans mollis 
anti-diarrheic
Anti-inlammatory
anti-oxidant
antifungal
Hepatoprotective
51
52
53
55
27*
Krameria ramosissima anti-gastric and intestinal cancer
Not hepatoprotective
57
27*
Leucophyllum frutescens
Treatment of liver and gallbladder disorders
Hepatoprotective
58*
60*
Prostechea michuacana Anti-inlammatory, diuretic, antidiabetic 
Hepatoprotective
61*
63*
Psidium guajava
Treatment of gastrointestinal and anti-inlammatory 
disorders
Cures jaundice
65*
65*, 66*
Rosmarinus oficinalis 
antiseptic
anti-rheumatic
Anti-inlammatory
Hepatoprotective
antidiabetic 
anti-ulcerogenic 
anti-depressive 
antioxidant 
76
77
78*, 84
78*, 79
80, 81
82
83 
80
Turnera diffusa
Treatment of sexual impotence 
Treatment of depression
Treatment of inadequate coitus
antioxidant
Hepatoprotective
87, 89
90
91
23*, 92
27*
Verbena carolina Treatment of bile disorders
Hepatoprotective
93*, 95*
* Studies performed in Mexico.
Documento descargado de http://www.elsevier.es el 24-08-2016
Review of plants with hepatoprotective activity evaluated in Mexico 81
in another study, we are able to see that the angiotensin ii 
receptor is inhibited by more than 50% by this plant’s ex-
tract.32 a 3rd report showed anti-inflammatory activity 
through cyclooxygenase inhibition.33 Finally, in a different 
study antidiabetic, anti-hypertensive and hepatoprotective 
effects of this plant were reported. Hexane, dichloro-
methane and methanol extracts were evaluated, and the 
hexane extract displayed signiicant relaxation indepen-
dent of the endothelium in the rat’s aorta and the metha-
nol extract produced a relaxation dependent on the 
endothelium in tissue. in addition, the hexane extract (120 
mg/kg dose) showed a signiicant reduction of glucose le-
vels in rats. On the other hand, the methanol extract (100 
mg/kg dose) was also administered in the biliary duct to 
determine hepatoprotective activity, showing a statistically 
signiicant decrease in serum AST and alkaline phosphatase 
levels.34 
Heterotheca inuloides
a species of Heterotheca which belongs to the asteraceae 
family, commonly known as acáhuatl, acahual and arnica. it 
grows wild in both cold and warm regions of Mexico.35 Dry 
lowers of Heterotheca inuloides have been used for a long 
time as a popular medicine in a topical treatment for contu-
sions, bruises and postoperative thrombophlebitis. More fre-
quently this plant has been used externally for skin da- 
mage.36 Moreover, it has been recognized as an antioxidant, 
for its inhibitor activity against lipid peroxidation and oxida-
tive hemolysis, and for its antimicrobial, anti-inlammatory, 
analgesic and cytotoxic effects against several solid tumor 
cellular lines.37-40
This plant’s cetonic and methanolic extracts had been 
previously characterized, and it is known to have several 
constituents such as polyacetylene, cadinales, triterpenes, 
sterols, sesquiterpenes, lavonoids and glycosylated lavo-
noids.41 its hepatoprotective activity was shown in a toxicity 
model by CCi4 in rats. This research proved that animal pre-
treatment with a methanolic extract of Heterotheca inuloi-
des (100 mg/kg of weight) attenuated the increase in aST 
serum activity, alanine aminotransferase (aLT) and histolo-
gical changes observed in the damage induced by CCl4. addi-
tionally, it was linked to the prevention of stress markers 
(oxidative, 4-hydroxynonenal and 3-nitrotyrosine) as well as 
activity decrease in several antioxidant enzymes including 
superoxide dismutase, catalase and glutathione peroxidase.42 
Hibiscus sabdariffa 
a species of Hibiscus, belonging to the Malvaceae family, 
commonly known as Rosella, Red Tea, Southern Tea or “Rosa 
de Jamaica”. This plant is distributed throughout Latin 
america, southern asia, india and areas of central africa.43 
Several parts of the plant, such as leaves, lowers and chali-
ce, have been used as infusions for medicinal purposes.44 it 
is commonly used for anti-hyperlipidemic45 and anti-hyper-
tensive effects;46 another use for it is as a diuretic.47 The com-
pounds linked to beneficial effects are polyphenols, 
anthocyanins, flavonoids and proanthocyanidins.48,49 This 
plant’s aqueous extract is reported to attenuate hepatic stea-
tosis in obese mice. in a study, treatment with an aqueous ex-
tract of Hibiscus sabdariffa (administered ad libitum) 
reduced the accumulation of fatty tissue, decreased weight 
and normalized the glycemic index. it also reduced blood 
lipid levels in mice compared to the group of obese mice 
that did not receive treatment. Moreover, the treatment at-
tenuated hepatic steatosis, through the sterol regulatory 
element binding protein 1C and peroxisome proliferator-
activated receptor, interleukin-1 messenger RNa blockade, 
tumor necrosis factor-alpha, lipid peroxidation and catalase 
messenger RNa level increment.50
Juglans mollis 
a species of Juglans belonging to the Juglandaceae family, 
commonly known as walnut, walnut Tree or Gallic Nut. The 
leaves contain hyperoside and other glycosides and lavonoi-
ds. Chlorogenic acid, caffeic acid, ferulic acid, sinapic acid, 
gallic acid, ellagic acid, syringic acid, vanillic acid, cate-
chin, epicatechin, myricetin and juglone have been descri-
bed in its characterization. walnut liquor is reportedly used 
to prevent low-density lipoprotein (LDL) oxidation and total 
cholesterol and LDL cholesterol reduction without change in 
high-density lipoprotein (HDL) cholesterol, which reduces 
cardiovascular risk. 
The leaves are used as an antidiarrheal and as a topical 
healer; it has also been reported that they possess antifun-
gal properties and anti-inlammatory and anti-oxidant pro-
perties in mice.51-55
in a study, the plant’s antioxidant activity was evaluated 
through different assays such as capture of free radical l-l-
dipheny l-2-picrylhydrazyl via thin-layer chromatography 
and spectrophotometry, xanthine oxidase inhibitory activi-
ty and total content of phenols. This study showed that Ju-
glans mollis extract displayed a strong antioxidant activity, 
through all the evaluated assays. 
in a different study, the hepatoprotective effect of the 
plant was evaluated in an in vitro model after induced da-
mage by CCl4. Pre-treatment with methanol extract of the 
leaf and bark protected human hepatoma cells (Huh7) 
from damage induced by the toxic agent, because it 
showed decreased aST activity released at the culture me-
dium and lipid peroxidation in comparison to the damage 
group.27
Krameria ramosissima
a species of Krameria, belonging to the Krameriaceae fa-
mily, it is known as Calderona.56 it grows in the northeast 
of Mexico and the root is used for medical purposes. There 
are reports of its use in stomach and intestinal cancer 
treatment and it is used as a tea in case of diarrhea and 
moderate fever. Nornelignans 2-(4-hydroxyphenyl)-5- (e) 
-propenyl-benzofuran and 2-(2,4,6- trimethoxyphenyl)-5- 
(e) -propenyl-benzofuran have been isolated from this 
plant for the medicinal uses previously described.57 The 
methanol extract effect of this plant was evaluated in a 
human hepatoma cell model (Huh7). in this study it was 
proved that the methanol extract was toxic at the evalua-
ted concentrations (10,100 and 1,000 µg/mL) measured by 
cellular viability, aST le-vels and MDa production, thus dis-
carding its hepatoprotective activity.27
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Leucophyllum frutescens
a species of Leucophyllum, belonging to the Scrophularia-
ceae family. it is known as Texas Ranger, Texas Sage, Cenizo, 
Texas Silverleaf or ash-bush. This plant was originally grown 
in Texas, New Mexico and the north of Mexico. Now it is wi-
dely grown in Florida and the south of asia, where it blooms 
magniicently in tropical weather. It is used to relieve fever, 
cough, asthma and rheumatic pains. it is also used for gall-
bladder and hepatic disorders.58 a phytochemical study re-
vealed the presence of phytotoxic furofuran lignans called 
diayangambin, epiyangambin, diasesartemin, and epiasan-
tin.59 The hepatoprotective effect has been shown in wistar 
albino mice in intoxication with CCl4. This study reported 
that methanol extracts of Leucophyllum frutescens (100 
and 200 mg/kg) administered orally at 2 ml/kg weight twice 
a week for 50 days, decreased hepatic enzyme levels (aST 
and aLT) induced by CCl4 damage. in addition, the study 
showed maintenance of the hepatocytes membrane’s struc-
tural integrity after the methanol extract administration at 
both evaluated doses.60
Prosthechea michuacana
a species of Prosthechea belonging to the Orquidaceae fa-
mily, commonly known as “water Sweet Potato” or “water 
Lily”. It is an orchid species and is used as an anti-inlamma-
tory, diuretic, antidiabetic agent and for hepatic disorders.61 
Characterization studies of this species’ constituents have 
been reported to contain 8-C-(6-deoxy-D-glucopyranoside) 
apigenin, 1-(3’- hydroxy-5’-methoxyphenyl)-2-(4”-hydro-
xy-5”-methoxy phenyl) ethanol and malic acid 2-(4-hydroxy-
benzyl).62 Hepatoprotective activity was evaluated in a 
model of hepatic damage induced by CCl4 and paracetamol 
in rats. This study showed that pre-treatment in rats with 
methanol extracts at 200, 400 and 600 mg/kg signiicantly 
reduced aLT, aST and alkaline phosphatase levels as well as 
total bilirubin in a dose-dependent manner in animals trea-
ted with paracetamol and tetrachloride.63 
Psidium guajava
a plant of the genus Psidium, which belongs to the Myrta-
ceae family and is commonly known as guayabo, guayaba or 
guayabero. This plant is considered native to Mexico, exten-
ding through South america, europe, africa and asia. it 
grows in all the tropical and sub-tropical areas of the world, 
adapting to the differing climatic conditions but preferring 
dry climates.64 its principal traditional use in Mexico is the 
treatment of gastrointestinal, respiratory, and inlammatory 
disorders.65 The root, bark, leaves and unripe fruits are 
commonly used for the treatment of gastroenteritis, diarr-
hea and dysentery. its leaves are applied to wounds and ul-
cers; they are also used for rheumatic pain, and chewed 
they relieve pain in the molars. The decoction in water of 
the leaves of this plant is used to cure jaundice and reduce 
glucose levels in diabetics.65,66 
The antioxidant activity of Psidium guajava is due prima-
rily to the presence of caryophyllene oxide, caryophyllene 
and tannins. it has likewise been characterized to contain 
constituents such as lavonoids, triterpenes, saponins and 
monounsaturated fatty acids, which have been reported 
with multiple biological activites.67
The hepatoprotective effect of extracts from this plant 
has been evaluated in multiple models. in one investigation, 
the aqueous extract of the leaves of Psidium guajava was 
studied in the hepatic damage induced by CCl4, monitored 
by serum transaminases (aST and aLT), alkaline phosphatase, 
serum cholesterol, total lipids and histopathology. The extract 
of the leaves at a dose of 500 mg/kg produced signiicant he-
patoprotection.68 in another report, the hepatoprotective acti-
vity of this plant was evaluated in the experimental acute 
hepatic damage induced by CCl4 and paracetamol in Balb/c 
mice. in this study it was reported that the methanolic ex-
tracts of the leaves of this plant, at a dose of 250 mg/kg and 
500 mg/kg, signiicantly reduced the serum levels of AST, 
aLT, alkaline phosphatase and total bilirubin. The high dose 
of the methanolic extract prevented weight increase of the li- 
ver when it was compared with the damage control, while 
the low dose was ineficient except for the damage induced 
by paracetamol. The histological evaluation of the hepatic 
tissues showed a reduction in swelling, degenerative chan-
ges and steatosis.69 
The pre-treatment with asian acid (a terpenoid extracted 
from Psidium guajava leaves and fruit) at doses of 25 mg/
kg, 50 mg/kg or 100 mg/kg signiicantly hindered the serum 
aST and aLT increase induced by lipopolysaccharide and D-
galactosamine; it also showed a decrease in nuclear con-
densation, proliferation and lesser lipid deposits.70
Rosmarinus oficinalis 
a plant of the genus Rosmarinus, which belongs to the La-
miaceae family, commonly known as Blessed, white Rose-
mary, Common Rosemary, Coronary Rosemary, Garden 
Rosemary, Fine Rosemary, Female Rosemary, Male Rosemary, 
Peregrine Rosemary, Royal Rosemary, Rose of the Sea, Ros-
marino or Rumani. it is native to europe, but is widespread 
in Mexico and Brazil. This plant is known for its use in foods, 
but it is acquiring interest for its pharmacological proper-
ties. Two groups of compounds are primarily responsible for 
the biological activity of this plant, the volatile fraction and 
phenolic constituents like rosmarinic acid71 and fractions of 
lavonoids and diterpenes, which are structural derivatives 
of carnosic acid.72-75 it has been utilized for medicinal purpo-
ses and is known for its antiseptic,76 anti-rheumatic, anti-
inlammatory77 and anti-spasmodic properties. The extracts 
obtained from this plant have shown hepatoprotective,78,79 
antidiabetic,80,81 anti-ulcerogenic,82 antidepressive,83 anti-
bacterial, antioxidant80 and anti-inlammatory effects.84 its 
hepatoprotective effect was evaluated through the induc-
tion of acute hepatic damage induced by CCl4 in rats. in this 
study the pre-treatment with 200 mg/Kg of Rosmarinus ofi-
cinalis prevented hepatic lipid peroxidation and increase in 
bilirubin and aLT levels; it also prevented the recovery of 
the consumption of hepatic glycogen and the increase in 
glutathione-S-transferase plasma. The histological evalua-
tion showed a partial prevention of inlammation, necrosis 
and vacuolization induced by CCl4.78
Turnera diffusa
a plant of the genus Turnera, which belongs to the Turnera-
ceae family, commonly known as Damiana, Shepherd’s Herb, 
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venison’s Herb and Pastorcita.85,86 it is a plant native to 
america and africa; it has a geographical distribution that 
extends from Texas to South america; it is wild in the majo-
rity of our country, although it is originally from Baja Cali-
fornia. it is used in infusions, decoctions, dyes and tobacco. 
The best form of utilizing this plant has been described as 
employing 4 g of fresh plant into 120 ml of water and drin-
king it as a tea after meals. This plant is traditionally utili-
zed for the treatment of various illnesses, including sexual 
impotency, neurasthenia, diabetes mellitus, urinary reten-
tion, malaria, diarrhea, peptic ulcers and alcoholism.87-89 
The natives of the north of Mexico have used it to combat 
sexual impotency. The Mexican Pharmacopoeia recognizes 
that the plant acts as a general tonic and diuretic. The Bri-
tish Herbal Pharmacopoeia lists the speciic indication of 
Damiana for anxiety associated with impotence and it in-
cludes other indications such as depression, nervous dys-
pepsia, atonic constipation and inadequate coitus. 
Phytochemical reports on this plant report the presence of 
glycosides, phenolic glycosides, lavonoids, carbohydrates 
and volatile oils.90,91 a study showed that arbutin, a major 
constituent, is a powerful antioxidant compound.92 Diffe-
rent trials have evaluated the antioxidant activity of this 
plant including the capture of free radicals 1-1-diphenyl-
2-picrylhydrazyl by thin-layer chromatography and spectro-
photometry, inhibition of xanthine oxidase activity and 
total phenols content. Throughout all these trials it was 
shown that the Turnera diffusa extract is a strong antioxi-
dant.23
The hepatoprotection of this plant was evaluated in an in 
vitro model through the induction of damage by CCl4. in this 
study, it was shown that pre-treatment with the methanolic 
extract of the surface of this plant protected that cells from 
harm induced by CCl4 at doses of 10 and 100 µg/ml, measu-
red by the aST released at the culture medium, MDa and the 
maintenance of cellular viability.27
Verbena carolina
a plant of the genus Verbena, which belongs to the verbena-
ceae family, commonly known as the Saint Joseph’s Herb, 
Saint John’s Herb, verbena, Dog’s verbena, Fieldspike, 
Black Pennyroyal, Large wormwood and Chinese Chili.93,94 
widely distributed in the valley of Mexico with the excep-
tion of the northeast where its occurrence becomes spora-
dic. it grows from arizona to el Salvador and Honduras. in 
traditional Mexican medicine, it is utilized in the treatment 
of hepatic illnesses, diarrhea, renal problems and dysentery 
as a purgative. it is also employed in molar pain, headaches, 
malaria, rheumatism and pyrogenic states; the lowers are 
infused by impact and the foliage is used as an infusion for 
bile disorders.93 The effectiveness of this species was eva-
luated in a study in the model of hepatic damage induced by 
CCl4 in mice. The CCl4 produced a rise in gamma-glutamyl 
transpeptidase serum activity, aLT, alkaline phosphatase, 
MDa and total bilirubin concentration, but it decreased he-
patic glycogen. verbena partially avoided the effect of the 
CCl4 in the activity of gamma-glutamyl transpeptidase, but 
it did not diminish the effect on the other evaluated mar-
kers.95
Discussion
according to the present revision, there are few plants eva-
luated for hepatoprotective activity in Mexico. in most stu-
dies, hepatoprotective activity has been evaluated in in 
vitro and in vivo experimental models with different induc-
tors of hepatic damage. 
No controlled clinical studies on the use of extracts of 
natural products in patients with some type of hepatopathy 
were found; this contrasts with the many international stu-
dies reporting the use of different standard or compound 
isolated herbal extracts for the treatment of hepatic disea-
ses.
The goal of most plant extract studies is the development 
of phytopharmaceuticals with hepatoprotective activity for 
the treatment of diseases such as fatty liver, hepatic disea-
ses caused by alcohol and as a factor in viral hepatitis. in 
this context, isolation and characterization of the main 
compounds of the active extract are crucial steps in the de-
velopment of a new phytopharmaceutical. This is essential 
to guarantee the active principles within, as well as for the 
phytopharmaceutical’s quality control issues. even though 
there are other non-scientiic reports describing hepatopro-
tective activity of several plants in Mexico, there are no in 
vitro or in vivo studies which support this activity; thus the 
importance of the present review where only 13 studies 
were found among national and international scientiic lite-
rature of plants with hepatoprotective activity evaluated in 
Mexico. The need to conduct experimental and clinically-
controlled studies for the use of plant extracts with hepato-
protective activity is highlighted as a result of their high 
consumption among the Mexican population and the secondary 
effects that may occur, which may cause hepatic damage.
Conlicts of interest
The authors have no conlicts of interest to declare.
Funding
This work was support by SeP-CONaCYT 2012-CB-201201-
180977.
References
1. Luk JM, wang X, Liu P, et al. Traditional Chinese herbal medici-
nes for treatment of liver ibrosis and cancer: from laboratory 
discovery to clinical evaluation. Liver int 2007;27:879–890.
2. accessed on March 2014. http://www.ssa.gob.mx/epide/2010/
sem05/cua85.html
3. Kershenobich D, Razavi Ha, Sánchez-avila JF, et al. Trends and 
projections of hepatitis C virus epidemiology in Latin america. 
Liver int 2011;31(suppl 2):18–29. 
4. Méndez-Sánchez N, Sánchez-Castillo CP, villa aR, et al. The re-
lationship of overweight and obesity to high mortality rates 
from liver cirrhosis in Mexico. ann Hepatol 2004;3:66–71.
5. Méndez-Sánchez N, villa aR, Chávez-Tapia NC, et al. Trends in 
liver disease prevalence in Mexico from 2005 to 2050 through 
mortality data. ann Hepatol 2005;4:52–55.
6. Romo de Vivar A. Productos Naturales de la lora Mexicana. 1ª 
edición. México: Guillermo Delgado; 1985. p. 1–38.
Documento descargado de http://www.elsevier.es el 24-08-2016
84 L. Torres-González et al
7. Garcia alvarado JS, verde Star MJ, Heredia N. Traditional uses 
and scientiic knowledge of medicinal plant from Mexico and 
Central america. J Herb Spices Med Plants 2001;8:37–81. 
8. accessed on March 2014. http://www.tlahui.com/medic/me-
dic18/planlun1.htm
9. Miranda-Beltrán ML, Huacuja-Ruiz L, López-velázquez aL, et al. 
Fitoterapia molecular como parte de la medicina alternativa 
complementaria en las enfermedades del hígado. investigación 
en Salud 2005;7:64–70. 
10. García-Mendoza aJ. Los agaves de México. Ciencias 2007;87:14–
23.
11. García-Mendoza a, Lott eJ. agave. in: Davidse G, Sousa Sán-
chez M, Chater aO (eds.). Flora Mesoamericana, vol. 6. alis-
mataceae a Cyperaceae. Universidad Nacional autónoma de 
México (México) and Missouri Botanical Garden, London; 1994. 
p. 40–44.
12. Accessed on March 2014. http://www.eloras.org/lorataxon.
aspx?lora id=1&taxon id=100796(23.02.13).
13. Cornara L, La Rocca a, Marsili S, et al. Traditional uses of plants 
in the eastern Riviera (Liguria, italy). J ethnopharmacol 
2009;125:16–30.
14. accessed on October 21st, 2011. http://www.medicinatradicio-
nalmexicana.unam.mx/index.php 
15. Montesano v, Negro DS, Giulio-De Lisi a, et al. Notes about the 
uses of plants by one of the last healers in the Basilicata Region 
(South italy). J ethnobiol ethnomed 2012;8:11–15. 
16. Semenya S, Potgieter M, Tshisikhawe M, et al. Medicinal utiliza-
tion of exotic plants by Bapedi traditional healers to treat hu-
man ailments in Limpopo province, South africa. J ethnophar-
macol 2012;144:646–655.
17. Rodríguez-Hernández H, Panduro-Cerda a, Burciaga-Nava Ja, et 
al. Antiibrogenic effect of Amole tuber (Agave sp) in experi-
mental cirrhosis and its antioxidant and scavenging properties. 
J Hepatol 2000;32(S2):139.
18. Da Silva BP, De Sousa aC, Silva GM, et al. a new bioactive steroi-
dal saponin from agave attenuata. Biochem Biophys Biol virol 
2002;57:423–428.
19. Duncan aC, Jäger aK, van Staden J. Screening of Zulu medicinal 
plants for angiotensin converting enzyme (aCe) inhibitors. J 
ethnopharmacol 1999;68:63–70.
20. Chen PY, Kuo YC, Chen CH, et al. isolation and immunomodula-
tory effect of homoisolavones and lavones from Agave sisalana 
Perrine ex engelm. Molecules 2009;14:1789–1795.
21. Orestes GJ, Meneses a, Simonet aM, et al. Saponinas esteroida-
les de la planta agave brittoniana (agavaceae) con actividad 
contra el parásito Trichomona vaginalis. Rev Biol Trop 
2008;56:1645–1652.
22. verastegui a, verde J, Garcia S, et al. Species of agave with 
antimicrobial activity against selected pathogenic bacteria and 
fungi. world J Microbiol Biotechnol 2008;24:1249–1252.
23. Salazar R, Pozos e, Cordero P, et al. Determination of the antio-
xidant activity of plants from Northeast México. Pharm Biol 
2008;46:166–170. 
24. Shoeb M, MacManus SM, Kumarasamy Y, et al. americanin, a 
bioactive dibenzylbutyrolactone lignan, from the seeds of Cen-
taurea americana. Phytochemistry 2006;67:2370–2375.
25. Bruno M, Bancheva S, Rosselli S, et al. Sesquiterpenoids in sub-
tribe Centaureinaen (Cass.) Dumort (tribue Cardueae, astera-
ceae): Distribution, 13C NMR spectral data and biological pro-
perties. Phytochemistry 2013;95:19–93. 
26. Szokol B, Sedlák É, Boldizsár i, et al. Determination of diben-
zylbutyrolactone-type lignans in Centaurea species and analy-
sis of arctigenin anticancer effect. Planta Med 2010;76:568–
570.
27. Torres-González L, Muñoz-espinosa Le, Rivas-estilla aM, et al. 
Protective effect of four Mexican plants against CCl4-induced 
damage on the Huh7 human hepatoma cell line. ann Hepatol 
2011;10:73–79.
28.  Monroy-Ortiz C, Castillo-españa P. Plantas medicinales utiliza-
das en el estado de Morelos 2007. México: Centro de investiga-
ciones Biológicas, Universidad autónoma del estado de Morelos; 
2007.
29. Herrera MD, Zarzuelo A, Jiménez J, et al. Effects of lavonoids 
on rat aortic smooth muscle contractility: structure–activity re-
lationships. General Pharmacology 1996;27:273–277.
30. Sánchez-Salgado JC, Ortiz-andrade RR, aguirre-Crespo FJ, et 
al. Hypoglycemic, vasorelaxant and hepatoprotective effects 
of Cochlospermum vitifolium (willd.) Sprengel: a potential 
agent for the treatment of metabolic syndrome. J ethnophar-
macol 2007;109:400–405.
31. Saponara S, Testai L, Iozzi D, et al. (+/−)-Naringenin as large 
conductance Ca2+- activated K+ (BKCa) channel opener in 
vascular smooth muscle cells. British Journal of Pharmacology 
2006;149:1013–1021.
32. Cabello-George C, vanderheyden PML, Solis PN, et al. Biologi-
cal screening of selected medicinal Panamanian plants by ra-
dioligand-binding techniques. Phytomedicine 2001;8:59–70. 
33. Deharo e, Baelmans R, Gimenez a, et al. in vitro immunomodu-
latory activity of plants used by the Tacana ethnic group in Bo-
livia. Phytomedicine 2004;11:516–522. 
34. Sanchez-Salgado JC, Ortiz-andrade RR, aguirre-Crespo F, et al. 
Hypoglycemic, vasorelaxant and hepatoprotective effects of 
Cochlospermum vitifolium (willd.) Sprengel: a potential agent 
for the treatment of metabolic syndrome. J ethnopharmacol 
2007;109:400–405. 
35. De Rzedowski GC, Rzedowski J. Heterotheca inuloides. in: De 
Rzedowski GC. Rzedowski J, (eds). Flora fanerogámica del valle 
de México. Michoacán, México: instituto de ecología y Comisión 
Nacional para el conocimiento y uso de la Biodiversidad: Pátz-
cuaro; 2001. p. 1406. 
36. Martínez M. Las plantas Medicinales de México, 6th ed. México: 
ediciones Botas; 1989. 
37. Kubo i, Muroi H, Kubo a, et al. antimicrobial agents from Hete-
rotheca inuloides. Planta Med 1994;60:218–221. 
38. Kubo i, Chaudhuri SK, Kubo Y, et al. Cytotoxic and antioxidative 
sesquiterpenoids from Heterotheca inuloides. Planta Med 
1996;62:427–430. 
39. Haraguchi H, Saito T, ishikawa H, et al. inhibition of lipid pero-
xidation by sesquiterpenoid in Heterotheca inuloides. J Pharm 
Pharmacol 1996;48:441–443. 
40. Gené RM, Segura L, adzer T, et al. Heterotheca inuloides: anti-
inflammatory and analgesic effect. J ethnopharmacol 
1998;60:157–162. 
41. Hagaruchi H, ishikawa H, Sánchez Y, et al. antioxidative consti-
tuents in Heterotheca inuloides. Bioorg Med Chem 1997;5:865–
871. 
42. Coballase-Urrutia e, Pedraza-Chaverri J, Cárdenas-Rodriguez 
N, et al. Hepatoprotective effect of acetonic and metanolic 
extracts of Heterotheca inuloides against CCl4-induced toxici-
ty in rats. experimental and Toxicologic Pathology 
2011;63:363–370. 
43. Ngamjarus C, Pattanittum P, Somboonporn C. Roselle for hyper-
tension in adults. Cochrane Database of Systematic Reviews; 
2010. article iD CD007894.
44. wright Ci, van-Buren L, Kroner Ci, et al. Herbal medicines as 
diuretics: a review of the scientiic evidence. J Ethnopharma-
col 2007;114:1–31.
45. Hirunpanich v, Utaipat a, Morales NP, et al. Hypocholesterole-
mic and antioxidant effects of aqueous extracts from the dried 
calyx of Hibiscus sabdariffa L. in hypercholesterolemic rats. J 
ethnopharmacol 2006;103:252–260.
46. abouzid SF, Mohamed aa. Survey on medicinal plants and spices 
used in Beni-Sueif, Upper egypt. J ethnobiol ethnomed 
2011;7:18.
47. Morton JF. Roselle. Hibiscus sabdariffa L. Miami: Morton JF. 
Fruits of warm Climates; 1987. p. 281–286.
Documento descargado de http://www.elsevier.es el 24-08-2016
Review of plants with hepatoprotective activity evaluated in Mexico 85
48. Segura-Carretero a, Puertas-Mejia Ma, Cortacero-Ramirez S, et 
al. Selective extraction, separation, and identification of 
anthocyanins from Hibiscus sabdariffa L. using solid phase ex-
traction capillary electrophoresis mass spectrometry (time-off 
light on trap). electrophoresis 2008;29:2852–2861.
49. Sayago-Ayerdi SG, Arranz S, Serrano J, et al. Dietary iber content 
and associated antioxidant compounds in roselle lower (Hibiscus 
sabdariffa L.) beverage. J agric Food Chem 2007;55:7886–7890.
50.  villalpando-arteaga ev, Mendieta-Condado e, esquivel-Solís H, 
et al. Hibiscus sabdariffa L. aqueous extract attenuates hepa-
tic steatosis through down-regulation of PPAR-γ and SREBP-1c 
in diet-induced obese mice. Food Funct 2013;4:618–626.
51. Terceros P, Quelca B, Solares M. Plantas medicinales en Bolivia 
Estado de arte, Gobierno de Bolivia, Ministerio de planiicación 
del desarrollo 2007;1–57.
52. Erdemoglu N, Küpeli E, Yesilada E. Anti-inlammatory and anti-
conceptive activity assessment of plants used as remedy in Tur-
kish folk medicine. J of ethnopharmacol 2003;89:123–129.
53. Miliauskas G, venskutonis PR, van Beek Ta. Screening of radical 
scavenging activity of some medicinal and aromatic plant ex-
tract. Food Chemistry 2004;85:231–237.
54. Kamboj vP. Herbal medicine. Current Science 2000;78:35–39.
55. wilson CL, Solar MJ, Ghaouth ael, et al. Rapid evaluation of 
plant extracts and essential oils for antifungal activity against 
Botrytis cinerea. Plant Disease 1997;81:204–210.
56. achenbach H, Gross J, Dominguez Xa, et al. Ramosissin and 
other methoxylated nomeolignans from Krameria Ramosissima. 
Phytochemistry 1987;26:2041–2043. 
57. Pil-Ja S, Hong-Dae C, Byeng-wha S. Total synthesis of norneolig-
nans from Krameria species. arch Pharm Res 2004;27:1189–1193.
58. González FM. Plantas Medicinales del Noreste de México, 1a 
edición, iMSS, México 1998;1-128. 
59. Rimando aM, Dayan Fe, Mikell JR, et al. Phytotoxic lignans of 
Leucophyllum frustescens. Nat Toxins 1999;7:39–43.
60. Balderas-Rentería i, Camacho-Corona MR, Carranza-Rosales P, 
et al. Hepatoprotective effect of Leucophyllum frustescens on 
wistar albino rats intoxicated with carbon tetrachloride. ann 
Hepatol 2007;6:251–254.
61. espejo M, López-Ferrari aR. Las monocotiledóneas mexicanas 
una sinopsis lorística 1. Lista de referencia Parte VII. Orchida-
ceae i. Consejo Nacional de la Flora de México, a.C., Universi-
dad autónoma Metropolitana-iztapalapa, Comisión Nacional 
para el Conocimiento y Uso de la Biodiversidad. México, D.F. 
62. Tovar-Gijon Ce, Hernández-Carlos B, Burgueño-Tapia e, et al. a 
new C-glycosyl lavone from Encyclia michuacana. J Mol Struc-
ture 2006;783:96–100.
63. Gutiérrez R, Solís Rv. Hepatoprotective and inhibition of oxida-
tive stress in liver of Prostechea michuacana. Rec Nat Prod 
2009;3:46–51. 
64. Killion KH. The review of natural products. 3rd ed. USa: Facts 
and comparison; 2000. p. 250–251.
65. aguilar a, argueta a, Cano L. Flora medicinal indígena de Méxi-
co. Treinta y cinco monografías del atlas de las Plantas de Medi-
cina Tradicional Mexicana. 1994:45. 
66. Heinrich M, ankli a, Frei B, et al. Medicinal plants in Mexico: 
healers consensus and cultural importance. Soc Sci Med 
1998;47:1859–1871.
67. Ross ia. Medicinal plants of the world. Chemical constituents, 
traditional and modern medicinal uses. New Jersey; Humana 
press. 1999, 263. 
68. Roy CK, Kamath Jv, asad M. Hepatoprotective activity of Psi-
dium guajava Linn. ind J exp Biol 2006;44:305–311.
69. Roy CK, Das aK. effect of Psidium guajava Linn. methanolic leaf 
extract on hepatoprotection. J Pharm Biom Sciences 2010;1:4629–
4633. 
70. Gao J, Chen J, Tang X, et al. Mechanism underlying mitochon-
drial protection of asiatic acid against hepatotoxicity in mice. J 
Pharm Pharmacol 2006;58:227–233. 
71. Pereira P, Tysca D, Oliveira P, et al. Neurobehavioral and geno-
toxic aspects of rosmarinic acid. Pharmacol Res 2005;52:199–
203.
72. Pérez-Fons L, aranda FJ, Guillén J, et al. Rosemary (Rosmarinus 
oficinalis) diterpenes affect lipid polymorphism and luidity in 
phospholipid membranes. arch Biochem Biophysics 
2006;453:224–236.
73. Frankel eN, Huang S, aeschbach R, et al. antioxidant activity of 
a rosemary extract and its constituents, carnosic acid, carno-
sol, and rosmarinic acid, in bulk oil and oil-in-water emulsion. J 
agric Food Chem 1996;44:131–135.
74. Del Bano MJ, Lorente J, Castillo J, et al. Phenolic diterpenes, 
lavones, and rosmarinic acid distribution during the develop-
ment of leaves, lowers, stems, and roots of Rosmarinus ofici-
nalis and antioxidant activity. J agric Food Chem 2003;51:4247–
4253.
75. wellwood CRL, Cole Ra. Relevance of carnosic acid concentra-
tions to the selection of rosemary, Rosmarinus oficinalis (L.), 
accessions for optimization of antioxidant yield. J agric Food 
Chem 2004;52:6101–6107.
76. Rampart M, Beetens JR, Bult H, et al. Complement dependent 
stimulation of prostacyclin biosynthesis: inhibition by rosmari-
nic acid. Biochem Pharmacol 1986;35:1397–1400.
77. Juhas S, Bukovska A, Cikos S, et al. Antiinlammatory effects of 
Rosmarinus officinalis essential oil in mice. acta vet Brno 
2009;78:121–127.
78. Sotelo-Felix Ji, Martinez-Fond D, Muriel P, et al. evaluation of 
the effectiveness of Rosmarinus oficinalis (Lamiaceae) in the 
alleviation of carbon tetrachloride-induced acute hepatotoxici-
ty in the rat. J ethnopharmacol 2002;81:145-154.
79. amin a, Hamza aa. Hepatoprotective effects of Hibiscus, Ros-
marinus and Salvia on azathioprine-induced toxicity in rats. 
Life Sci 2005;77:266–278.
80. Bakirel T, Bakirel U, Keles OU, et al. in vivo assessment of anti-
diabetic and antioxidant activities of rosemary (Rosmarinus 
officinalis) in alloxan-diabetic rabbits. J ethnopharmacol 
2008;116:64–73.
81. Abu-Al-Basal MA. Healing potential of Rosmarinus oficinalis L. 
on full thickness excision cutaneous wounds in alloxan-indu-
ced-diabetic BaLB/c mice. J ethnopharmacol 2010;131:443–
450.
82. Días PC, Foglio Ma, Possenti a, et al. antiulcerogenic activity of 
crude hydroalcoholic extracts of Rosmarinus oficinalis L. J Eth-
nopharmacol 2000;69:57–62.
83. Machado GD, Bettio LeB, Cunha MP, et al. antidepressant-like 
effect of the extract of Rosmarinus oficinalis in mice: involve-
ment of the monoaminergic system. Prog Neuro Psychoph 
2009;33:642–650.
84. Beninca JP, Dalmarco JB, Pizzolatti MG, et al. analysis of the 
anti-inlammatory properties of Rosmarinus oficinalis L. in 
mice. Food Chem 2011;124:468–475. 
85. Linares e, Bye R, Flores B. Plantas medicinales de México. Usos 
y remedios tradicionales. instituto de Biología, UNaM, México. 
1999, 102.
86. Schultes Re, Hoffmann a. Plantas de los dioses. Orígenes del 
uso de los alucinógenos. México: ed. Fondo de Cultura econó-
mica; 2000. p. 98.
87. arletti R, Benelli a, Cavazzuti e, et al. Stimulating property of 
Turnera diffusa and Pfafia paniculata extracts on the sexual 
behavior of male rats. Psychopharmacology 1999;143:15–19.
88. Zhao J, Pawar RS, ali Z, et al. Phytochemical investigation of 
Turnera diffusa. J Nat Prod 2007;70:289–292.
89. Patel DK, Kumar R, Prasad SK, et al. Pharmacologically scree-
ned aphrodisiac plant - a review of current scientiic literature. 
as Pac J Trop Biomed 2011;1:131–138.
90. Kumar S, Sharma a. anti-anxiety activity studies on homeo-
pathic formulations of Turnera aphrodisiaca ward. evid Based 
Complement alternat Med 2005;2:117–119.
Documento descargado de http://www.elsevier.es el 24-08-2016
86 L. Torres-González et al
91. Mendoza MM, Cardoso PG, Balmaseda Ra, et al. La Turnera 
diffusa en el desarrollo testicular de cerdos prepúberes. arch 
Zootec 2005;54:447-452.
92. Takebayashi J, ishii R, Chen J, et al. Reassessment of antioxi-
dant activity of arbutin: multifaceted evaluation using ive an-
tioxidant assay systems. Free Radic Res 2010;44:473–478.
93. argueta va, Cano aMC, Rodarte Me. atlas de la plantas de la 
Medicina Tradicional Mexicana. 1ª Ed, Vol III. México: Instituto 
Nacional indigenista; 1994. p. 1374–1380. (verbena carolina). 
94. De Rzedowski GC, Rzedowski J. verbena carolina. en: De Rze-
dowski GC, Rzedowski J, (eds). Flora fanerogámica del valle de 
México. Michoacán, México: instituto de ecología y Comisión 
Nacional para el conocimiento y uso de la Biodiversidad: Pátz-
cuaro; 2001. p. 622–624.
95. Favari-Perozzi L, Nava-Álvarez R, Meléndez-Camargo Me. Pro-
bable efecto hepatoprotector de la verbena en la hepatitis in-
ducida con tetracloruro de carbono en la rata. Rev Mex Cienc 
Farm 2007;38:19–25. 
Documento descargado de http://www.elsevier.es el 24-08-2016
